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ABSTRACT

This report presents the results of a study of the Information
Exchange Group Program sponsored by the National Institutes of Health
during the period February 3, 1961 to February 1, 1967. In particular,
the report contains a review of the experimental program - its objec-
tdoves, its operation and its conclusion. Tables and analyses are
presented to describe the membership of the seven Information Exchange
Groups (IEG's) the scientific literature exchanged under the program
and the data collected by NIH in examining the role of informal exchange
in the conduct of scientific research. Membership questionnaires which
provided the data for NIH surveys have been analyzed as the primary
source of information on the results of the six-year experiment.
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INFORMAL COMMUNICATION AMONG SCIENTISTSI
From February 3, 1961 to February 1, 1967, the National Institutes

of Health operated, on an experimental basis, a facility for rapid
dissemination of unevaluated information. Designed and developed as
a medium of scientist to scientist communication, it was intended to
provide speedy, verbatim, professional communication, on a worldwide
basis, bet ',en a researcher in a sharply circumscribed research area
and all other scientists who were engaged in creditable research in
the same area. The medium was called the Information Exchange Group
(IEG) and the information communicated was callad a "memo". The
operating mechanism was quite simple. A researcher would mail his
communication to NIH where it was duplicated by photo-offset at theI NIH Office of Printing and Reproduction and then mailed to all other
members of the researcher's IEG. There was no review, editing or
abstrabting. The material sent from NIH was a photographic copy of
just what was submitted.

The legal basis on which the IEG program was established is
i found in Section 301, Public Law 410, 78th Congress as amended,

commonly referred to as the Public Health Service Act.

Section 301 "The Surgeon General shall. . . (a) collect and make
available through publications and other appropriate means, informa-
tion as to, and the practical application of, such research and other
activities.

The IEG was considered "other appropriate meams".

I Initially, the declared purpose was to accelerate the progress
of science. There can be little objection to so ncble a purpose,
particularly since informal communication was populLarly conceived as
occupying a major role in the development and transfer of knowledge.
The mechanism was established and flourished for six years under NIH
support. Its conclusion in 1967 must be regarded as premature so far
as evidence of having increased the rate of progress in its selected
areas of scientific research.

The experiment w.ich began modestly with one Enformation Exchange
Group IEG #1, resulted from conversations in late J.anuary 1961 when
the idea was explored. The initiators of the experiment were Dr.
Philip Handler, a biochemist at Duke University; Dr. David Green,
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Directo." of the Enzyme Institute at the University of Wisconsin and
Dr. Errett C. Albritton of the Office of Research Accomplishments at
NIH.

IEG #1 initially consisted of 32 scientists who were working inI the field of electron transfer and oxidative phosphorylation. New
members were added thLrough nomination by existing members or by appli-3 cation. The conditions of membership (1) are listed:

1. Membership is limited to scientists actively engaged
in the area.

2. The purpose of the IEG is to accelerate the progress
of science by accelerating scientist-to-scientist3 communication in the research area covered by the ex-
change.

3. Members may transmit to the other members preprints
of completed research papers, drafts of papers,
memoranda of research findings not yet published,
discussions of published or unpublished findings or

Iany original communication whatever.ayother oiia omncto htvr

4. The m-- r recognizes an obligation to fellow members
to participate in transmitting as well as receiving
communications through the Exchange, but is the sole
judge of what and when to transmit.

3 5. The member undertakes on his otm behalf and on behalf
of any other person with whom he shares the informa-
tion that any research finding communicated via
the Exchange will be treated as a "personal communica-
tion" from a professiohal colleague and will be given
due credit as such in any situation where question of

I priority might arise.

A copy of these conditions was sent out with each invitation to
the initial members and to all subsequent nominees and applicants
approved as eligible for membership.

The Vrowth curve for IEG #1, plotted on semi-log paper is seen
in Figure 1(2). The number of members increased from the initial 32
to 224 by the end of the third year while the number of raemos circu-

lated increased from 14 for the first year to 143 for the third year.

After IEG #1, had been in operation for nearly three years, Dr.
Green, its chairman, published an article in Science (3) which gave

I
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Ithe first public account of the IEG mechanism. The other six additional
IEG's w% re organized in rapid succession following its appearance.

I Information about the seven IEG's is presented in Table 1(4)
which shows the research area of each IEG, date established, member-
ship numbers and numbers of papers circulated.

The first step in the organization of an IEG was the selection
of a Chairman (or co-charrman) who was usually a leading scientist orI the leading scientist in the research area. It was he who selected
a list of prospective members, invited them to join. In fact, he
was the decision-maker on all matters having to do with his IEG. The
sponsor (NIH) was there in the role of experimenter to observe and,
learn--learn just what contibution to the advance of medical science
this mechanism of communication could make.

I After the appearance of Green's article, the groups did grow
. rapidly so that by the close of the experiment, total membership had

l .increased to 3,663 and the total number of memos ciruclated was 2,561.
.Figares 2-8(4) show cumulative totals of members and papers, while
Figure 2-9(4) shows papers alone for the seven groups.

3 The international character of the seven groups is indicated in
- Table 2(4). The 3,663 members came from 46 countries, but 58% of th.ie

total came from the United States. According to Price (5) this is
disproportionately large, owing probably to the fact that the groups
were still in the process of spreading out to a fair coverage of all
workers in the field.

5 As far as content of the memos ciruclated is concerned, there.
was complete freedom of communication within a group and as Green
stated (6):

U ""Communication could be anything a member
chose to submit: a copy of a paper he
had mubmitted for publication, a commentI on nother communication, a long paper or
a srt paper, a request for information,
a rlew article, a protest against some
[] i nity, even a sounding off about
s ... ... . or other."

However, an examination of the memos circulated by lEG #1, Dr. Green's
group, showed that approximately 90% of all cosmanications were pre-
prints of papers which were eventually published, with or without
change. This characteristic was an unfortunate one, for it gav: to

I the IEG a character that clearly limited its role- Preprints can
scarecly be regarded as informal communications even though tileI

I
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mechanism of dissemination was outside the normal publication cycle. I
Hence, Green's idea was never realized nor was its utility tested as
originally envisioned.

In March 1965, Dr. Albritton estimated a cost per preprint of
about $0.10. With costs given as of December 1965, based on member-
ship of October 1965, he estimated a cost per preprint of about $0.50
and a per member cost close to $90.00 per year. See Table 3.

TABLE 3(4)

IEG Cost per Member and per Memo (Dec. 1965)

Cost per Year
Total Per Member Per Memo

Memo printing, marking and $122,964 $68.00 $0.37
postage, 336,808 copies

Office Personnel 35,437 19.68 0.11
Other (travel, telephone, 2,350 1.30 0.01
etc.)

Totals $1G1,301 $88.98 $0.48

(1) 1,800 members at 10/15/65
(2) 336,808 copies/year based on 3 months count of memos

Projected cost estimates for the year ending 12/6/66 indicated a
total cost to NIH of over $400,000 with a decrease in the cost per
memo to $0.41.

Because the IEG's were an experiment, surveys were conducted in
order to learn how members evaluated certain aspects of their member-
ship experience. Initially, two surveys were conducted. Questionnaires.
were sent out to 50 leading scientist members of IEG #1 in December
1964 while in August 1965 a second questionnaire was sent to all nembers
of IEG #6. The questions and replies are shown in Tables 4 and 5(4).
The second questionnaire asked:

U
(1) Are you better informed on current developments?

(2) How much earlier is the information received?

(3) Is it easier to keep abreast of the literature?

6



Semi-log Graphs of Cumulative Totals of
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TfABLE 2

Members of the Seven Groups
by Country

(February 1, 1967)

Country 1 2 3 4 5 6 7 Total Percent

Total Member" 735 127 171 297 611 250 14;2 3663 100.00
ship

United States 394 54 138 174 334 144 897 2129 58.12
England 74 16 14 31 55 22 114 328 9.00
Japan 44 1 - 13 7 12 56 133 3.63
Italy 32 2 1 2 19 4 54 115 3.14
France 29 1 - 7 25 8 42 112 3.06

Russia 16 2 - 16 21 10 36 101 . 2 76
Canada 17 4 5 6 12 11 31 8 2.35
Australia 22 6 2 $ 25 3 20 8! 2.27
Germany 18 6 2 7 7 '3 25 1.86
Israel 8 - - 2 10 2 31 1.45

Netherlands 15 2 2 1 21 - 10 51 1.39
Belgium 4 4 1 6 5 .5 24 49 1.34
.Sweden 15 1 - 2 17 5 7 47 1.28
Scotland 1 - 2 - 5 4 25 37 1.01
India 4 1 1 2 1 23 32 .87

Switzerland 4 2 - 1 13 3 9 32 .877
Czechoslovakia 4 1 - 3 7 9 5 29 .79
Poland 8 2 " 1 - 4 6 21 .57
Dennark 1 1 1 2 1 2 12 20 .55
Hungary 1 2 - 9 2 3 3 20 .55

Norway 5 10 - 2 - 2 19 0 .52
New Zealand - - 3 1 - 10 14 .38
Finland 3 - - 3 4 - 10 .27
Brazil 2 1 - 1 1 - 4 9 .25
Mexico 1 - - 2 1 5 9 .25

Yugoslavia - - 4 2 4 1 ;16
Argentina 1 - - 4 51 .14
Austria 1 - - 2 1 1 5 .14
Spain 2 " - - 1 2 5 .14
Chile - 3 4 .11

'a
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Country 1 2 3 6 7 Total Percent

I Nigeria . . . 3 1 4 .11
Turkey - 3 . . . . 1 4 .11
Greece 1 . . . . I 3 .08
Ireland 1 - 1 - - 1 3 .08
Philippines - . - - 1 1 .2 .06

Romania 1 - - - - 2 .06
Senegal ... 2 - " 2 .06
Venexuela . .. 1 2 .06
Bulgairia . .. . 1 1 .03
Congo 1 .. ..- 1 .03

Iran 1 . . . . . .- - 1 .03
Pakistan . . . . . .- 1 .03Portugal 1 . .. . .03
So. Africa 1 - - - 1 .03
o"Uganda .03

Zambia 1 - - - - .03

USA % in 53.6 42.5 80.7 58.6 54.7 57.6 60.5 58.12%
Each Group

Other coun- 46.4 57.5 19.3 41.4 45.3 42.4 39.5 41.88.
tries % in
Each Group

I
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(4) Has the rate of progress in the field increased?

I (5) If so, by what way or ways?

The results of these surveys are of questionable value since the
questions lacked objectivity by revealing the expected direction of
the reply. Also, the 50 members of IEG #1 probably did not constitute
a random sample since "leading scientists" were queried.

Next a ronsideration of the place of the IEG's in the 'ommunication
spectra, as initially envisioned by NIH, must be presente. In the
IEG context journals were assigned an archival role with the editor
given the task of maintaining the excellence of recorded scientific
achievement. IEG's were considered to be speedier and to allow back
and forth discussion. No competition was seen as existing between the
two means. Memos were not considered publications--but personal com-
munications since they were not subject to editorial revision; could
not be "subscribed to"; were distributed exclusively (and without
charge) to scientists working in the IEG's research area; were not
sent to or accumulated by or indexed by libraries; were not abstracted
in abstract journals, did not in any sei'se form part of recorded
scientific achievement. Quoting from the cover used on all memos,
the IEG was a "continuing international congress, by mail".

Now looking at the internal environment, that is group member
feelings, views were expressed in January 1966, that IEG's were be-
coming financial threats to journals. Dr. Albritton (7) solicited

views on this question from 39 IEG members who were editors or associate
editors of leading journals. The majority opinion expressed by those
questioned was that the IEG's posed no problem to journals. This is
quite significant since it included the opinion of Dr. John Edsall,
Editor of the prestigious Journal of Biological Chemistry, who wasrelaying the views of the Commission of Editors of Biochemical Journals
of the International Union of Biochemistry.

Two other matters were being coimnented upon by several of the
members. First, there were complaints of too many memos and although
the number complaining was small, there were still complaints. Second,
concern was expressed about the increasing lag time between the re-,-
ceipt of memos at the IEG office and the dispatch of copies to members.

In order to alleviate the 'too many memos' complaint, a few memos
were sent out with abstracts printed on the cover. However, this
procedure was never adopted as a standard operating procedure. Sug-
gestions were also made about subdividing existing IEG's into two or
more subareas. Lag time at NIH was becoming a problem and there were
delays as long as two months which is just about equal to that of

h Science.
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TAB"IL 4

Early Questionnaires: Dr. Green's

1 1. December 14, 1964
Questions submitted to 50 of the first members of Group #1 by its
Chairman, David E. Green .

I Questions 43 Replies 
/

Answers Noo.

"(1) Has the IEG helped to Yes 42 987.
make it easier for you Probably 0
to keep abreast of the Doubtful 0
current literature? No I Z%
Yes/No Other 0

I .Answers No.o.

(2) Do you think that the Yes 36 837.
rate of progress in the Probably 2 5%
field has been intensi- Doubtful 2 5%
fled by the more rapid No 2/ 2 5%
dissemination of in- Other- 1 2%
formation? Yes/No

I
Answers No.

(3) Arerthere any instances Yes 35 81%
which you can cite in Probably 0
which an IEG memo saved Doubtful 0

you time that would have No 6 147.

been lost if you had had Other- 2 5%
to wait several months

for the full paper to
appear? Yes/No

I 1/ The alternatives to a simple "Yes" and "No" were not in the
questionLaire, but were constructed from reservations or other
coimments written in by those responding.
2/ "Activity, yes; progress?"
3/ "No in my case, but I think it frequently might."

"See attached letter."

I
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I
TABLE 5

Early Questionnaires: Dr. Baron's

II. August 10, 1965
Questions submitted to all 150 members of Group #6 by its

Co-Chairman, Samuel Baron

Q Questions 120 Replies

Ainswers NO.'I (1) Are you. better informed on the Much better informed 100 83

current developments in the Somewhat better informed 20 17%
field of interferon than you No change 0 0
were before establishment of Negative effect 0 0

the exchange?

(2) how much earlier on the average More than 12 mo. earlier 6 57.
does information on interferon 6 to 12 months earlier 61 51.
reach you via the exchange, as 3 to 6 months earlier 48 40

compared with previous sources Ito 3 months earlier 5 47.
of informarion? Same time D 0

(3) Has the IEG helped to make it Much easter 99 82%

easier for you to keep abreast Somewhat easier 20 177
of current literature in the N4o change 1 1%
field of interferon? More difficult 0 0

(4) Do you think that the rate of Greatly intensified 38 32
progress in the field has been Somewhat intenstfied 78 647
increased by the more rapid go change 4 3.
dissemination of information? Negative effect 0 0

(5) If you think that the exchange Prevented unnecessary 58 48
has increased the rate of cuplication of re-
progress, in which of the fol- search
loving ways has most of the Suggested new leads 68 57%

increase come about for you? earlier than would
(Check as many answers as have occurred through
needed). journals

Made available 3iseful in- 53 447
formation which would
not have appe.nred else-
where

Provided an opp.jrtunity 15 12%

for the autham to re-

ceive valu3bt.v commenta
on a manuscrfpt before

publication
Other 5 4%

1
I
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Turning next to the external environment in May 1966, Simon
Pasternack, a Ph.D. physicist and editor of T e Physica. Review,
published an article "Is Journal Publicationibsolescent?" in Physics
Today (8). He expreseed the opinion that ord rly communication
through journals might be jeopardized by a developing national infor-
mation system which he felt was beginning to encroach on the domain
of the primary publication system. At the sam e time h. spoke out
against a proposed Physics Information Exchange (PIE). The PIE to
be established in the area of theoretical Hig.i-Energy Physics was
essentially a centralized preprint exchange. Pasternack was ot che
opinion that mass distribution of unedited, referred and often
unproofread preprints would put journals out of business or transform* them into depositories.

This article in Physics Today was followed by another (9) the
following month which presented a debate on the proposed experimental
preprint exchang. The system as outlined by Michael Moravsek, the
head of the elegntary particle and nuclear theory group at Lawrence
1diation Laboratory, was to be based on the establishment of many
local preprint lbraries. After preprints were sent by scientists
to the central PIE office they would be duplic ated and copies then
dispatched to the local libraries. Moravsek defined preprint as any
duplicated scientific communication, whether intended for publication
in that form or not. He argued for the PIE b~cause 'of its speed,
selectivity in distribution and generally because he felt the present
system of administering preprints was costly, itime consuming andIIhaphazard.

Pasternack continued his stand against the PIE. He defined a
duplicated scientific communication as a document and reserved pre-
print to denote a duplicated manuscript that had been or was about

to be submitted fAr publication in a regular journal. He argued
that PIE would constitute publication because of the wide distribu-
tion and that any similarity between the proposed PIE and IEG was
misleading because the IEG's dealt with narrow specialties, con-
sisted of individual biologists not groups and finally the number
of communications was small compared with that which would go through
the PIE. He further argued that PIE would not cut preprint produc-
tion or distribution costs and that it would contribute to disorders
in physics communication because of referencing difficulties. At
the same time, the quality of material communicated suffered because
of the lack of referenced material circulated.1 He offered three
suggestions for improving physics-research communication:

(1) Experiment with a strict limitation on preprint
distribution. After a time journals would refuse
to publish (on basis of prior publication) papers
for which 75-100 preprints we circulated.

I
I
I 1



I
(2) Setting up of a document registry where each document

or preprint was assigned a number and announced in a
weekly list of receipts. The author would supply theI copy.

(3) Experiment with gzoups modelled on the IEG. Although
this was a debate between physicists, it was remark-
able in that it so accurately forecast what would
transpire for the biochemists involved in the IEGIexperiment.

In the July 23, 1966 issue of Nature (10) an article appeared
which praised the PIE debate but was quite opposed to the PIE. stating
that the organizers were planning "a scientific journal the outstand-
ing quality of which will be the subordination of discrimination to
speed."

ITwo weeks later, a letter appeared in Nature (11). It was
written by a Professor at the University of Edinburgh who was a mem-
ber of IEG #5. He spoke out against the arguments against the
proposed PIE and indicated the enormous value he had gained by being
an IEG member. He argued that publication was too slcw, the practice
of selection by referee was open to considerable objection and lastly,
that in order to keep abreast of progress even in one limited field
it might often be necessary to see several dozen journals regularly.

Meanwhile, in April 1966 at the annual meeting of the American
Association of Imnunologists, the merits ot IEG #5 were discussed.
The result of this discussion which included a list of the disadvan-
tages of IEG and a resolution against further IEG #5 publication were
published in Science (12). The disadvantages cited include:

(1) The limited circulation of IEG memos and the implied
selection were considered improper in an operation
conducted by a governmental agency.

(2) IEG accelerates communication but doesn't add to it
since preprints are read by the same scientists who
later read published articles.

1 (3) Memos because they are complete manuscripts do sub-
stitute for formal publications and are quoted inIformal bibliographies.

(4) Because memos are publications, there is a real danger
that they will reduce the usefulness of journals in
the field of Immunology.

1
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